Mechanisms of cortisol action in fish hepatocytes.
Here we provide an overview of the mechanistic characterization of the hepatic action of cortisol during stress in fish. Cortisol is the main circulating glucocorticoid in fish and its action is mediated through its cytosolic receptor, the glucocorticoid receptor (GR), and regulates the expression of genes involved in growth, metabolism and immune function. When taken together, the data suggests that cortisol may be playing a key role in the energy substrate re-partitioning in hepatocytes to cope with stress. The proposed model is that cortisol upregulates pathways involved in energy substrate mobilization, including gluconeogenesis, while downregulating energy demanding pathways, including growth and immune function. Recent work also points to a role for cortisol in mediating rapid action that is non-genomic and includes modulation of secondary signalling cascades; however, the physiological relevance of these studies remains to be determined. Altogether, studies carried out in hepatocytes are bringing to fore the complex nature of the cortisol signalling pathways in the organismal stress response. The mode of actions and their physiological implications for stress coping awaits further study.